The demonstration of the products generated in the mainframe of the SIGRI project will be carried out on the following regions: Calabria, Sardinia and Liguria. The demonstration activities, in which ASI and DPC will be involved, aim at demonstrating the service functionality and the effective functioning of the end-to-end system. During the demonstration phase the products, will be generated for each one of the test area. The areas (Fig. 1) correspond to: Imperia province (Liguria), Locride province (Calabria) and Cagliari/Iglesias province (Sardinia). For these areas all the products foreseen for the specific system release will be provided.
Forest fires are the main threat to forests in the Mediterranean Region, as in Italy, where they kept steadily above ca. 7500 fires and ca. 40.000 hectares per year in the last decade.
The management of this phenomenon by providing forecasts, performing detections and assessing damages, based on the use of advanced technologies (satellite data) is the objective of the SIGRI (Integrated System for Fire Risk Management) project.
In particular, the objective of SIGRI is the development of products which can useful to the firefighting activities along all the phases which can be distinguished in the fire contrasting activity: forecast, monitoring/detection, counteract/propagation prediction, damage assessment/recover. SIGRI builds upon four main axes: to define, make and demonstrate a functional architecture, accounting for all types of operational scenarios of fire-related emergencies at local, regional and national level, respectively; to customize and implement into the system the whole set of unsupervised, fire-oriented EO techniques already consolidated at the start of final negotiations; to explore, test, and implement into the system if appropriate, innovative unsupervised techniques for fire detection and burn scar mapping; to provide the overall system with relevant, quantitative decision support functionalities, as the near-real-time straightforward modeling of fires in controlled environment under known boundary conditions.
Many projects have been funded in the last years aiming at increasing the exploitation of satellite images in the management of forest fires (AFIS, PREVIEW, FIRE-M3, SENTINEL, etc.). No one has a so ambitious objective of developing a system capable to support firefighting in near real-time, mostly based on information provided by satellite images.
In fact, the main purpose of fire-detection applications (except in very rare cases) is that of carrying out a statistical study of the events and their possible environmental impact in terms of burnt area and variation of the optical characteristics of the atmosphere due to burning products (global-scale climate change). Fires occurring in the Mediterranean area are rarely significant in terms of burning products released in the atmosphere. Nevertheless, they have a dramatic impact on the extension of vegetated areas in regions with relatively scarce vegetation and on human lives and infrastructure. This paper is devoted to introduce the SIGRI project, that is a three years lasting project funded by the Italian Space Agency (ASI). Of this "pilot project", initiated officially on November 2008, the main objectives and characteristics will be described.
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Fire Detection
From the point of view of the fire detection, several studies have clearly assessed the capability of suitable algorithms to detect fires of very small size, compared with the satellite image pixel size, using the MIR (Middle InfraRed) and TIR (Thermal InfraRed) spectral channels. However the limited temporal revisit frequency of low earth orbit (LEO) satellites has prevented, up to now, the possibility of using satellite observations as a support to the real time counteraction of fire events. For this reason, given the improved characteristics of the SEVIRI sensor, notwithstanding its limited spatial resolution, it is interesting to explore the actual applicability of the MSG geostationary satellite, that is able to guarantee a 15 min. images temporal resolution.
The innovation, with respect to other forest fires detection methods based on geostationary or low orbit satellites, represented by the SFIDE algorithm, consists in the attempt to exploit the quasi-continuous Earth observation that SEVIRI provides to set up a wildfire early detection automatic system. An example of the potentiality of a fire detection system capable to exploit the high temporal frequency of the SEVIRI images, is given in Fig. 2 . It regards the possibility, in presence of several simultaneous fires, to provide, the decision makers with an objective instrument to optimise limited resources, by supplying information useful to set the intervention priorities, on the base of the dynamics and size of each detected fire. The detection algorithm, applied to SEVIRI images, exploiting the high temporal frequency of the images acquisition, allows to reveal, at Italian latitudes, fires covering an area of the order of 0.1 ha. Naturally the minimum detectable size depends mostly on the burning temperature of the fire. The research activity, in this case, aims:
at improving the sensitivity limit of the fire detection algorithm maintaining a suitable rate of false alarms. This will be obtained by better defining the surface characteristics (emissivity, land cover), improving the cloud mask algorithm, and introducing a much accurate description of the atmospheric effects.
at increasing the reliability of the fire parameters (size, temperature, FRP) and at the development of new products (burned biomass, etc.). The development of the products to be provided by the project will be based on satellite sensor already available but, also, taking into account EO satellite missions planned for the near future. This paragraph is devoted to show aspects of the project mainly deserving research activity.
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SIGRI PROJECT: research activities
Burn Scar mapping
The most effective, passive remote-sensing methods for detecting and mapping burn scars in vegetated areas, rely upon the observation of near-infrared (NIR) and short-wavelength infrared (SWIR) bands, with wavelengths comprised between 0.8 and 2.3 µm. A method to separate reflectance variation due to vegetation damages from changes due to other factors influencing the at-satellite reflectance, is that of identifying pseudo-invariant features to be used as reference targets in different scenes. Such invariants behave as Permanent Reflectors (PRs) ideally in three or more infrared bands, and in more than two images The research activities, in this case, aim at improving the already available algorithm for detecting burned areas by exploiting temporal series of radar images (phase and amplitude). In particular, the possibility to obtain maps compliant with the requirements of the Italian rules, by testing different techniques, will be assessed.
Fire Risk Maps
Regarding the development of a daily map of fire risk/vulnerability index, among the indices already developed/proposed (FPI, FWI, etc.) worldwide the one under consideration should be characterized by the fact that it has to be based, at least partially, on satellite images. As consequence such an index would be based on the FPI (Fire Probability Index) (Fig. 3) recognized as an index able to identify those areas at risk of fire. The addition of further information like the presence of infrastructure, or areas of relevant importance will lead to define a fire vulnerability index.
Based on: an ameliorate description of the vegetation type (fuel type), by using hyperspectral and radar images, and a satellite based estimate of the vegetation water content an improvement of the forecast based on the fire probability index would be obtained.
Simulation of Fire Propagation
This research activity aims at developing a multi-parametric model of the fire propagation with the objective of providing a support to a suitable displacement of the resources during the fire fighting phase.
The model (ABBAMPAU-2) is based on the technique of the Cellular Automata (AC). Such model is composed of hexagonal cells, each one representing a small fraction of territory. To each cell, functional attributes are given, as: geographical parameters, vegetation type, fire type, burning style (combustion speed, developed heat, humidity, etc.), meteorological parameters (wind direction and velocity above ground). Each cell represents a computation element (elementary automa), updated with the time according to the values of the 6 adjacent cells. The update of cell's content is carried out by taking into account the whole morphological characteristics of the area, the in-cell combustion process, and the ignition processes triggered by adjacent cells. Ignition points are assigned as the initial conditions. It is possible to simulate the intervention phase by determining the extinguishment effect. Fig. 4 shows the main steps involved in the development of the fire behavior simulation procedure. 
